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1. INTRODUCTION 

Polio national immunisation says (NIDs) are planned for 6 December 1996 and 17 January 1997, 
with at least two additional annual NlDs to follow through to 2000 A.D. 

It is intended to provide a single dose of two drops of oral polio vaccine (OPV) to all children 
under-5-years of age in each NID. The target population has been estimated at 3.3 million 
children under the age of 5. 

To assist in the preparation for Nepal's NIDs, this consultant conducted a rapid assessment 
survey of the vaccine cold chain at national, regional, district, and immunization outlet levels of 
the system using a standardised protocol (WHO TECH.NET 1992). The national vaccine stores, 
two regional vaccine stores, five district stores, and three immunization providers were visited. 
While the facilities sample was not randomised, the findings can be considered as indicative' of 
the range of problems encountered and the recommendations applicable to His Majesties' 
Government's immunization program. 

A review of equipment and supplies on order for the routine immunization program as well as for 
the national immunization days was carried out with the cooperation of both 
UNICEF/Kathmandu and WHO/Nepal. An equipment inventory study in one region conducted 
by a national UNICEF consultant2 was reviewed. 

2. NIDS AND ROUTINE EPI 

While the quality of the vaccine cold chain is very weak in the routine immunisation program, 
thefast chain approach of the NIDs will minimise the worst of these problems. 

The major constraints seen which have serious implications for the NIDs are the shortages of ice 
packs and ice pack or ice freezing capacity. While new equipment is on order, much of the 
existing stock of equipment could be repaired and brought into use. Insufficient ice packs for 
routine operations were found at five of six dstricts visited. 

While 34,000 icepacks have been ordered by UNICEF for the NIDs, an additional 65,000 would 
solve many of the operational problems-though not without training, as the use of ice packs is 

1 poorly understood at all levels. 

I The frequency of similar problems found and the commonality of training, equipment, and supervision would 
suggest that the problems identified are common within the program. 

2 Mr. Amir Man Shrestra, UNICEF consultant, conducted a cold chain inventory study in 1995, The findings 
of this study were broadly consistent with the findings of the BASICS consultant. 
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2.1. Ice Pack Usage 

In the facilities visited, ice packs were primarily stored unfilled and were not available for use. 
Few ice packs were stored in refrigerator freezers or in chest freezers for use in vaccine transport 
or refrigerator temperature stabili#. Vaccine carriers and vaccine transport boxes returned from 
the field contained an inadequate number of ice packs for safe vaccine transport. The returned ice 
packs were not immediately refrozen, but left at room temperature until they were required, at 
which time they were put into the freezer. 

The large quantities of ice packs without caps and anecdotal data suggests that ice packs are 
used for drinking water bottles. 

3. VACCINE REQUIREMENTS 

NID vaccine requirements, in addition to routine irnmunisation, have been estimated and requests 
submitted to donors. At the present time, the vaccine deliveries are expected to reach the national 
vaccine stores in Kathmandu in sufficient time for pre-NID distribution. 

REQUIRED ORAL PO1 
REGION 

EASTERN ( 4,923,969 

,I0 VACCINE STORAGE VOLUME AT REGIONS Tage mi 

A total of 10,674,800 doses of OPV are being provided by UNICEF, USKDC, and Rotary 
International in phased deliveries during the period 15 July 1996 through 18 November 1996. 

I Recommendation: The Rotary International vaccine delivery scheduled for 18 
November should be delayed until after 6 December 1996. I 

3 Ice packs stored in the freezer helps keep the refrigerator or freezer cold during power or fuel outages and 
improve the temperature stability of the equipment used for vaccine storage. 



4. VACCINE LOGISTICS SYSTEM 

Vaccines arrive in Kathmandu at the international airport and are collected for delivery to the 
national EPI vaccine stores at the Ministry of Health's Logistics Management Division. Vaccines 
arrive in the appropriate packaging as specified in the WHO/UNICEF Guidelines for 
International Shipments of Vaccines (1987 Rev). 

In the national vaccine stores, vaccines are unloaded into a 65 cubic metre walk-in freezer 
(-20°C) or a 35 cubic metre walk-in cold room (+2T to +8"C), as appropriate for the vaccine. 
Oral polio vaccine may be stored at +2"C to +8"C4 for 6 to 12 months, while for long-term 
storage -20°C is recommendeds. 

A review of all vaccine deliveries scheduled for the period of July 1996 through April 1997 was 
carried out to verify the adequacy of central-level vaccine storage capacity. At its maximum, 
approximately 26 cubic metres of vaccine (including inner packaging materials) will be stored at 
this level. This is equivalent to about 33 percent of the total volume of the cold storage 
equipment and is well within recommended loading rates (40 percent), To achieve this, OPV will 
need to be stored at either temperature range. 

Recommendation: Oral polio vaccine should be stored at +2% to +8% for up to six 
months, or at -20% in national vaccine stores used for the NIDs. 

It had been proposed that vaccines would be transhipped to regional stores on arrival at the 
airport in Kathmandu. This is a poor practice and should not be implemented. On arrival, 
vaccines must be transported to the national vaccine stores, unloaded into the walk-in freezer and 
walk-in cold room, inspected, and a vaccine arrival report6 completed. 

Before any further shipment, the vaccines must be repacked in insulated vaccine transport boxes 
with frozen ice packs. Advance notification to the destination vaccine stores must be given. 

Recommendation: Vaccines should not be transhipped to regions directly on arrival. 
Vaccines must be transported to the national vaccine stores, unloaded into the walk-in 
freezer and walk-in cold room, inspected, and a vaccine arrival report completed. 

4 WHO EPI Stability of Vaccines, 47, WHO/EPUGEN/89.8. 
5 Manufacturer's recommendations. 
6 

I See Appendix A, WHONNICEF Vaccine Arrival Report Form. 



4.1. Regional Stores 

In general, vaccines are shipped from the national vaccine stores to the five regional vaccine 
stores. Each regional store is equipped with an 18 cubic metre volume cold room (+2"C to +8"C) 
and between three and six working freezers (-20°C). At least one cold room, while maintaining 
correct temperatures, was operating on one of two refrigeration units and is, therefore, unreliable. 
While generators for emergency back-up are available and await installation, none have been 
installed during the last two years. 

It is estimated that the vaccine storage capacity is sufficient if OPV is stored at both 
temperatures. 

I Recommendation: Oral polio vaccine should be stored at +2% to +8% for up to three 
months or at -20% in regional vaccine stores used for the NIDs. I 
Recommendation: Existing diesel generators should be installed on a simple concrete 
slab with a sheet metal, lean-to roof rather than awaiting the funding and construction 
of a generator building. 

4.2. District Stores 

Nepal has 75 districts. In general, each district-level vaccine store visited had three to seven 
freezers, one or two refrigerators, and one or two ice pack freezers. In some facilities visited, 
about 50 percent of the equipment was operating; the remainder required repair. While vaccine 
storage capacity is seen to be adequate, there are serious constraints on ice pack freezing 
capacity. 

The existing freezers which are out of order must be repaired. In the Eastern Region, five freezers 
were repaired locally by UNICEF for Rs. 1 1,000, under US$200. 

Many vaccine carriers and vaccine transport boxes are damaged and need replacement. 

Insufficient ice packs for routine operations were found at five of six districts visited. Even in the 
facility with enough ice packs for the scheduled routine EPI operations, there were too few to 
support the NIDs. Each freezer should hold between 300 and 500 ice packs. Additional stock 
should be held to replace those in use for outreach and those damaged in the normal operation of 
the cold chain. 



Recommendation: Additional ice packs should be provided to all facilities using 
refrigerators and freezers. It is estimated that each freezer should have 500 ice packs 
provided, and each refrigerator should have 40 ice packs. 

Inventory information is incomplete at the national level and information on equipment 
requirements must be gathered as part of the NID planning. An inventory control form7 was 
provided to district health officers for this purpose. 

- 

Recommendation: A cold chain inventory must be made and inoperable equipment 
must be repaired regionally/locally or replaced from national stocks as new equipment 
arrives. 

4.3. Health Facilities 

Few immunization service providers were visited. In three where refrigerators were used, the 
refrigerators were between +9 O C  and 11 "C. In a facility operating on a vaccine carrier, the 
vaccine temperature was estimated to be around 15 "C. 

Even in facilities with refrigerators, vaccines for day or sessional use should be stored in vaccine 
carriers, preferably with a foam pad in the neck to protect the vaccines and extend the cold life of 
the equipment. Opening the refrigerator for each dose or vial of vaccine ensures elevated storage 
temperatures. 

At the facilities visited, insufficient ice packs were available for proper and safe operation of the 
vaccine cold chain. 

Recommendation: All health facilities providing routine immunisation services require 
at least two vaccine carriers, foam pads, and sufficient ice packs for safe operation. For 
each vaccine carrier, three sets of ice packs are required. For each refrigerator, 50 ice 
packs are required; for each freezer, 500 ice packs are required. It should be expected 
that ice pack losses will be between 20 percent to 25 percent, annually. 

4.4. Outreach Imrnunisation Posts 

In the one operating outreach imrnunisation post visited, the cold chain was inadequate and 
vaccines were warm-some 15 hours after the vaccines were received. 

7 See Appendix H. 



Temporary NID vaccine carriers constructed of double wall, corrugated cardboard and lined with 
water resistant paper have been developed and tested. Used with 2400 ml icepacks and without 
opening, they provide about six hours of vaccine safe storage at the expected 24°C ambient 
temperature. These should be used in outreach settings where ice packs or ice in plastic bags are 
available, and are only appropriate for the national immunization days where vaccine is stored for 
a very short time at this level. 

--  

Recommendation: For routine service delivery, outreach immunisation posts without 
refrigerators should use at least two vaccine carriers-one for icepacks and vaccines 
and one for ice packs. Foam pads should be provided with each vaccine carrier to 
ensure a longer cold life. r 

4.5. Equipment Requirements and Distribution 

It is not clear that the current distribution list for equipment donated under the NIDs is based on 
actual need. Unless additional funds are rapidly available, the international delivery of 
refrigerators and freezers will be delayed until shortly before or soon after the first NID. 

Informal discussions were held with the USAID project providing logistics support training to 
the MOH's Logistics Management Division. If approved by USAID, the project's staff would 
provide limited training in distribution planning. This assistance appears to be within the 
objective of the project. 

I Recommendation: The final distribution list and plans for equipment distribution should 
be made after receiving the completed logistics and inventory forms from each district. I 

4.6. Repair and Maintenance 

Estimates of the quantities of inoperable and repairable cold chain equipment are given above. 

I Recommendation: Repairable refrigerators and freezers should be repaired locally, 
using regional private sector refrigeration companies. I 

5. VACCINE MANAGEMENT 

Vaccine management appeared reasonable at the national and regional levels. Stock records were 
maintained better in the districts than at the central level. At all levels, there are problems with 
thermometers, automatic temperature recorders, and over-temperature alarms, where installed. 



6. SUPERVISION AND TRAINING 

Supervision has been very limited, infrequent, and appears not to be technical or training based. 

Some training in the vaccine cold chain has been conducted in the last year by UNICEF; 
however, many EPI supervisor posts and cold chain assistant posts are vacant. Where these 
positions were not filled, no staff were trained. 

Recommendation: Two staff of any designation at each health facility should be officially 
responsible for vaccines and their storage. They must then receive in-service training 
annually as part of their training. Routine field supervision must take place from the 
national, regional, and district levels, with a focus on problem solving and training. 

7. QUALITY ASSURANCE AND W M S  

Limited training on vaccine vial monitors (VVMs) was carried out by the WHO and BASICS 
consultant team. Materials based on WHOEPI materials were developed in the field, and 
translated and were made available for district-level training. Activity planning forms were 
provided to facilitate district level NID plannings. This training was piloted in one region and 
will be replicated in each of the country's five regions during August through September 1996 by 
the Ministry of Health, assisted by WHO and UNICEF. 

A data collection form9 to gather information on the effect of the use of VVMs for both delivered 
vaccine quality and vaccine wastage has been developed for use at the district level at this stage. 

Recommendation: The information gathered on VVMs and vaccine quality and wastage 
should be analysed between rounds of the NlDs so that additional interventions in 
vaccine management may be implemented in the following round. 

8. RECOMMENDATIONS 

The Rotary International vaccine delivery scheduled for 18 November should be delayed until 
after 6 December 1996. (MOHMJHO) 

Oral polio vaccine should be stored at +2"C to +8"C or at -20°C in vaccine stores used for the 
NlDs. (MOH) 

8 See Appendix I. 
9 See Annex 5. 



Vaccines should not be transhipped directly on arrival. Vaccines must be transported to the 
national vaccine stores, unloaded into the walk-in freezer and walk-in cold room, inspected, and 
a vaccine arrival report completed. (MOHIWHO) 

Oral polio vaccine should be stored at +2"C to +Sac for up to three months or at -20°C in 
regional vaccine stores used for the NIDs. (MOH) 

Existing diesel generators should be installed on a simple concrete slab with a sheet metal, lean- 
to roof rather than awaiting the funding and construction of a generator building. (MOH) 

Additional ice packs should be provided to all facilities using refrigerators and freezers. It is 
estimated that each freezer should have 500 ice packs provided and each refrigerator should have 
40 ice packs. (MOH/UNICEF) 

A cold chain inventory must be made and out-of-order equipment must be repaired locally or 
replaced from national stocks as new equipment arrives. (MOH) 

All health facilities providing routine immunisation services require at least two vaccine carriers, 
foam pads, and sufficient ice packs for safe operation. For each vaccine carrier, three sets of four 
ice packs are required. Fore each refrigerator, 50 ice packs are required, and for each freezer 500 
ice packs are required. It should be expected that ice pack losses will be between 20 to 25 
percent, annually. (MOH/donors) 

For routine service delivery outreach irnmunisation posts without refrigerators should use at least 
two vaccine carriers---one for icepacks and vaccines and one for ice packs. Foam pads should be 
provided with each vaccine carrier to ensure a longer holdover time. (MOHIUNICEF) 

The final distribution list and plans for equipment distribution should be made after receiving the 
completed logistics and inventory forms from each district. (MOH) 

Repairable refrigerators and freezers should be repaired locally using private sector refrigeration 
companies. (MOHIUNICEF) 

Two staff of any designation at each health facility should be officially responsible for vaccines 
and their storage. They must then receive in-service training annually as part of other training. 
Routine field supervision must take place from the national, regional, and district levels, with a 
focus on problem solving and training. (MOH) 

The information gathered on VVMs and vaccine quality and wastage should be analysed between 
rounds of the NIDs so that additional interventions in vaccine management may be implemented 
in the following round. (MOWWHOIUSAID-BASICS) 
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APPENDIX A 

VACCINE ARRIVAL REPORT FORM 
WHOAJNICEF 



I VACCINE ARRIVAL REPORT I 

FLIGHT DETAILS: *. 
AIRPORT lNFORMATlON DATE AND TIME 

Arrival I De~arture 

VACCINES: 

Fliaht No. I 
ORlGlN 
STOPOVER 
F l NAL 

1 

I 
SUPPLIER I 

VACCINE 

DILUENT: 

SHIPPING PROCEDURES: 
r 

WAS ADVANCE FAX RECEIVED? (DATE?) 
WAS IT SENT TO THE CORRECT ADDRESS? 
WHO '&AS IT SENT BY? 

MANUFACTURER 

VACCINE 

1 WERE THERE DIFFERENCES BETWEEN THE 1 
1 I 

NO 
NO 

ARE VIAL MONITORS 
ATTACHED 

I FAXED INFORMATION AND THE ACTUAL I I 

. 

I ARRIVAL? WHAT? I 1 

EXPIRY 
DATE 

I 

NUMBER 
OF VIALS 

EXPIRY 
DATE 

I. I 

i 
I 

MANUFACTURER 

YES 

DOSES 
PER VlAL 

NUMBER 
OF VIALS 

DOSES 
PER VlAL 

I 
NO IS AIRWAY BILL ATTACHED? 

IS PACKING LIST ATTACHED? 

COLD CHAIN MONITOR: 

LOT 
NUMBER 

LOT 
NUMBER 

I A 

YES 
YES 

b 

DPT.GT,Td. AND TT SHIPPING INDICATORS: 

HOW MANY IN EACH BOX7 1 

WERE THE TT SHIPPING INDICATORS INCLUDED? I YES I NO 
WAS THE DOT BLACK ? 1 YES ) NO . 

VACCINE 
INDEX 

I 

. 

A B C  D 
DATE O F  PACKING 

r 

A B C  D I A B C  D 

I I 
A B C  D 

DATE OF ARRIVAL I 



1 VACCINE ARRIVAL REPORT -1 

VACCINE TRANSPORT BOXES. 

I - - TOTAL NUMBER OF BOXES? 1 I 
IS THE CARGO PROPERLY LABELLED? YES NO I I 

I IS THE TELEPHONE NUMBER OF THE YES 
CONSIGNEE ON THE CARGO? I I N o I  

DOES THE LABEL STATE " STORE YES 
VACCINES AT O°C TO 80Cn? I I N o I  

DOES THE LABEL STATE " DO NOT 
FREEZE"? (IF DPT, DT, Td, or TT 

VACCINES) 

WERE THE PACKAGES LABELLED 
"VACCINE RUSH"? 

WHAT WAS THE STATE OF THE PACKAGE ON ARRIVAL? 

YES 

b 

NO 

YES NO 

NO WERE THE PACKAGES LABELLED 
"CONTAINS VACCINE"? 

NAME: 

YES 

DATE: SIGNATURE: 



APPENDIX B 

VACCINE STORAGE VOLUMES 
15 JULY 1996 THROUGH 1 APRIL 1997 





VACCINE STORAGE CAPACm AND AVERAGE MONTHLY ISSUE 
I I I I 

I I I I 

Average Monthly Issue Estimates (May-July96) I 

." j ..... ..-. ....................... 

i cold room 
capacity Walk in 1 

number of 
months 

3 
1 

dpt 
56,025 
18,675 

opv 
61,100 
20.367 

bcg 
24,240 

8,080 

tt 
48,890 
16,297 

measles 
27.390 

9,130 



ORAL POLIO VACCINE STORAGE VOLUME AT REGIONS 
FOR TWO NATIONAL IMMUNIZATION DAYS 

REGION 
CENTRAL 
WESTERN 

MID-WESTERN 

FAR-WESTERN 
EASTERN 

TOTALS 

Total 
Population 

6,930,440 

4,173,657 

2,683,754 
1,876,134 
4,923,969 

20,587,954 

Population 
c age 5 
1,108,870 

667,785 

429,40 1 

300,181 
787,835 

3,294,073 

Vaccine 
Requirement 

2,217,741 
1,335,570 

25% 
Wastage 

554,435 
333,893 

Totals 

2,772,176 
1,669,463 

858,8011 214,700 

I 

Storage 
Volume 
Lltres 

2,689 
1,736 

1,073,502 

75 1,654 

1,972,739 
8,239,534 

600,363 

1,575,670 
6,588,145 

1.1 16 

782 

2 .05 2 

8375 

15 1,29 1 

397,069 
1,65 1,388 



APPENDIX C 

VACCINE STORAGE REQUIREMENTS 
BY REGION AND DISTRICTS 



I ORAL POLIO VACCINE STORAGE VOLUME AT DISTRICTS 1 





APPENDIX D 

VACCINE VIAL MONITOR 
DATA COLLECTION FORM 



VVM DATA COLLECTION FORM FOR USE AT DISTRICT LEVEL 1 
No. 

NOTE: This is howto read thevaccine Vial Monitor (WM) 

4 

5 

.6 
7 

8 

9 
10 

11 

12 

-1 3 
14 

, I5 
16 

.I7 
18 

19 

20 

-21 

-22 
23 

24 
25 

I 1 = goad 0 W 2 = good OPV 3 = bad OPV 4 =bad OPV 

NamelLocation of Health Post 

1 

, 2  
3 1 

1 Total = I I I 

Yes /No 

Yes /No 

Yes / No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes / No 

Yes /No 

Yes / No 

Yes /No 
Yes /No 

>I day travel 
from district 
cold store? 

I 

Yes /No 

Yes /No 

Yes/No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

Yes /No 

YeslNo 

Yes /No 

Yes /No 

Yes /No 

Yes /No 
Yes /No 

Is there ice or 
cold ice packs 

in the coldbox? 

I 
I 
I 
I 
I 
I 
I 

J , 
I 
1 

I 
6 , 
I 
I 

I 
, 
I 

I 

I 
I 
1 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
t 
I 
I 
I 
I 

I 
I 

I 
I 

I , , 
, , 
I 
I 

Yes /No 

Yes /No 

Yes /No 

I 
I 

I 
I 

I 
I 

Total Number 
Of Vials 

Returned 

Number of : Number of 
I 

good vials bad vials 
( W M = 1  or2) : (WM=3 or4) 



APPENDIX E 

MAP OF NEPAL SHOWING 
KNOWN ICE FACTORIES 



N E P A L  

FAR- WESTERH REGION 

N A T I O N A L  t 

D I S t l I e r  rv.... - .I .. . 
ICE FACTORY Locab;ons 



APPENDIX F 

NATIONAL IMMUNIZATION DAY 
DAY CARRIER FOR OPV 



DAY CARRIER FOR POLIO NIDS 

This day carrier is designed for use with two 400 CC. Ice packs (PIS E5/10 Quattro Elle Spa). 

Internal dimensions 
Length = 16.8 cm 
height = 9.5 cm 
width = 9.2 cm 

The box shall be made from coated double wall heavy duty corrugated cardboard. All joins should be 
stapled. 

The bottom fold shall be sealed and joined with a full sheet of waterproof coated paper, rising at least 
4 cm on the inner walls, and fixed with waterproof glue. A folded tongue closure on the top of the box 
should be provided. 

25- 

a- 

15- 

fa- 

¶ - 

Temperature log at 23°C to 27°C ambient, day carrier with two 400 CC icepacks, without opening. 
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INVENTORY CONTROL FORM 
GENERIC 



I Paqe l 
ITEM DESCRIPTION: 
UNIT OF ISSUE: 
EXPIRY DATE RE-ORDER POINT 
LOTBATCH NUMBER 



APPENDIX H 

ACTIVITY PLANNING FORM 
GENEFUC 
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